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BSAI Pacific

cod
assessment

* Managed as a single unit stock from
1977-2013

* Tagging studies show migration within
and between EBS, Al, GOA

e Research indicated discrete stocks
between EBS and Al (Canino et al.,
2005, Cunningham et al. 2009,
Canino et al, 2010, Spies 2012)

e 2014-on separate harvest
specifications by area (EBS and Al)



* Sloping control rule to
set specifications.

e Control rule provides for
automatic rebuilding
below 40% of unfished

level

Fishing mortality rate
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Control rule for cod




Directed fishery = 0 at
<20% of unfished level

Fishing mortality rate

o“

0.2 04 0.6
Spawning biomass relative to unfished level

Control rule for cod, pollock
and Atka mackerel




Bering Sea cod

* Beginning in 2022 ensemble model approach
employed in assessment which includes
information from both the EBS and NBS
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Pacific Cod Distribution

2019 2021 2022
b " h 2

58°N A
56°N A

54°N A

=% - -~F - -5 - -~F

T T = 1 T T = T T T = T T T = '
175°W 170°W 165°W 160°W175°W 170°W 165°W 160°W175°W 170°W 165°W 160°W175°W 170°W 165°W 160°W

. Pa_CiﬁC cod D Eastern Bering Sea
relative biomass (kg/ha)

No catch >0-10 >10-30 >30-50 >50-150 >150-167




2022 Bering Sea survey
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EBS cod
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Aleutian
NEIS

survey
biomass
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Gulf of Alaska

cod
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2021 28% decrease in abundance from 2019
2021 4% decrease in biomass from 2019
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GOA cod assessment
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Cod genomic studies of
population structure

From Schall et al 2022 September Groundfish Plan Team presentation




Whole genome sequencing:

-------

* developing a more complete suite of markers for
classifying differentiation among BSAI and GOA
spawning stocks



Whole genome sequencing

PC2-1.21%

Two major genetic breaks representing
reduced gene flow.

Pacific cod Genome-wide PCA
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Whole genome sequencing

PC2-1.21%
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reduced gene flow.

Pacific cod Genome-wide PCA
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Whole genome sequencing

Genetic break found with adaptive markers
between Aleutian Islands and wGOA due to

putative divergent selection
Pacific cod top 0.11% high FST (8576)
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Genetic populations GOA BS and A

-y

* Two genetic breaks due to

55°N

Q@
o

oo
f

limited migration:

1) eGOA and
wGOA 3

2) Northern
Bering Sea and
GOA/AI

* Third genetic break due to

adaptive variation: 3) Al and
wGOA s
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Cod specifications and
allocations




Assessment, Plan Team, SSC Role: Specify separate Al and EBS

Scientific
Uncertainty

Catch
(ABC)




How is the BSAI ABC reduced prior to TAC-setting?

20,600 153,383

Al: EBS:

* Annual step-up provisions: 31%,35%,39% * No step-up provisions
e Maximum 15 million pounds (6,804 mt) e No maximum



How is the ABC reduced prior to TAC-setting?

* Annual step-up provisions: 31%,35%,39% * No step-up provisions
e Maximum 15 million pounds (6,804 mt) e No maximum



BS & Al Pacific Cod
Overview

BS and Al Cod fully prosecuted fishery
Targeted by multiple gear types

— Primarily trawl gear and hook-and-line
CPs

— Smaller amounts by hook-and-line, jig
vessels, and pot gear

Council has modified BSAI sector cod
allocations for nearly 3 decades

— 6 major modifications to the BSAI sector
cod allocations since 1994




TAC and sector allocations

Al non-CDQ
12,320t BS CDQ

12.864 t BS non-CDQ

121,864 t

BSAI
(combined)
non-CDQ TAC

134,184 t



WAI Limit
(Area 543)
4,018t
SSL Provision




Cod allocation to sector

BSAI non-CDQ TAC
134,184 t

Hook and Line/Pot
(60.8%)

Trawl CV (22.1%)

AFA Trawl CP
(2.3%)

Amd 80 (13.4%)

Jig (1.4%)




Cod allocation to sector

BSAIl non-CDQ TAC

Trawl CV AFA Trawl
(22.1%) CP (2.3%)
| |

Amd 80 .
l (13.4%) | l Jig (1.4%) |

BSAIl remainder

(BSAI allocation- BS
limitation)

Hook and
Line/Pot
(608%) Limitation
) 95,000t
: . =
CVv<60’
Pot CP
HAL/Pot HAL CP
48.7% 1.5%

2%




Cod allocation to sector/season

BSAI non-CDQ TAC

Hook and

Trawl CV
(22 1%)

AFA Trawl! CP
(2 3%)

Line/Pot

|
(60.8%)
SSSSSS
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS




Cod allocation to sector/season

BSAIl non-CDQ TAC
188,136

TrawI cVv AFA Trawl CP Amd 80 Jig
Hook and (zz 1%) (2 3%) (13.4%) (1.4%)
Line/ Pot : ' .

HHHHHH

SSSSSSSSSSSSSSSSSS
SSSSSSSSSSSS

SSSSSSSSSSSSSSSSSS

34 separate allocations



Catch by sector 2021-2022
LT N T R T T

7,361 6,677

Hook-and-lme C/P 49,643 17 59,251 19
Pot C/P 1,123 3 1,562 3
Pot CV >= 60 ft 7,138 23 10,862 30
Hook-and-line/Pot
CVs < 60 ft / 3,908 28 5,452 21
Jig 0 <3 0 <3
Trawl CV 21,022 93 23,958 96
AFA C/P 5,122 15 2,274 15
Amendment 80 C/P 11,112 18 14,607 18
HAL/POT ICA 267 80 337 84

Total 106,696 328 124,980 333

* Catch through 9/24/22



2021 Pacific Cod Catch by Non-Trawl Gear

BSAI Pacific Cod Fixed Gear Catch
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2021 Non-Trawl Pacific Cod Catch

Metric Tons of Pacific Cod

2021 TAC (mft) Catch (mt) %

Hook-and-Line / Pot ICA 400 618 155%

Jig Gear 65 0 0%

. ICA . Pot CV >= 60 HAL CP Hook-and-Line / Pot Catcher Vessels < 60 3,944 4,444 89%

= o,

HAL/Pot < 60 . Pot CP Pot Catcher Vessels >=60 8,834 7.138 81%

Pot Catcher/Processors 2,167 1,277 59%

Hook-and-Line Catcher Vessels == 60 0 0 0%

Hook-and-Line Catcher/Processors 54,118 51,428 95%

TOTAL 69,528 64,905 93%

]
* TAC includes Pacific cod sector reallocations. See slide 21.
3,000
2,000
1,000 4
_ - —
0 L T T T T T T L T T T —
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2021 Pacific Cod Catch by TrI Gear

BSAI Pacific Cod Trawl Gear Catch :

Metric tons L A v~
[ Less than or equal to 50 mt - "' :
[151 mt- 150 mt

151 mt - 500 mt

[ 501 mt - 1,000 mt

I 1,001 mt - 2,500 mt

I Greater than 2,500 mt

A 2021 Mean Center of Catch

@ 2020 Mean Center of Catch

1 Northern Bering Sea Research Area
[ St Lawerence HCA

[ St Matthews HCA

{1 Nunivak Kusko HCA

1 Pribilof HCA

"] Walrus Protection Area

=3 Red King Crab Savings Area

X3 Red King Crab Closure Area GHR




Metric Tons of Pacific Cod

6,000 4

4,000 4

2,000 -

Jan-21

2021 Trawl Catch of Pacific Cod

TAC (mt) Catch (mt)
AFA Catcher/Processor * 5,125
I Amendment 80 Catcher/Processors 14,979
Catcher Vessel 21,650
I * AFA CP directed fishing closed January 20, 2021 and retention prohibited

March 15, 2021 when 2,571 mt TAC reached. Includes 2,554 mt reallocation
from trawl CVs to AFA CPs

. AFA Catcher Processors Amendment 80 Catcher Processors . Catcher Vessels

CV directed fishing open:
A season January 20 to April 1, 2021
B season April 1 to April 23, 2021

C season June 10 to November 1, 2021

Feb-21 Mar-21 Oct-21



2021 Gulf of Alaska Pacific Cod Catch by Trawl Gear

GOA Pacific Cod Trawl Catch




2021 Gulf of Alaska Pacific Cod Catch by Non-Trawl Gear




Metric Tons of PacificCod
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2021 Western GOA Pacific Cod Catch by Week and Sector

Jan-21

Feb-21

. HAL (CV) . Trawl (CV) Pot Gear
HAL (CP) . Trawl (CF) . Jig Gear

2021 Western GOA Pacific Cod TAC (mt) Catch (mt)
HAL (CV) 76 54
HAL (CP) 1,068 696
Trawl (CV) 2,071 1,668
Trawl (CP) 129 117
Pot Gear 2,050 1,334
Jig Gear 196 26
TOTAL 5,590 3,895

Hook-and-line CV and trawl CP directed fishing closed all year.
Trawl CV directed fishing closed for B season.

Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21

71%

65%
81%
91%
65%
13%

70%

-_lj.. -

Sep-21

Oct-21

Nov-21



Western GOA Pacific Cod Catch by Sector

Sector

HAL (CV) 1% 1% 1% 1% 2% 2% 30% 1% —s— HAL (CV) —— Trawl (CV) Pot
HAL (CP) 19% 21% 22% 24% 21% 20% 0% 18% HAL (CP) —s— Trawl (CP) —s— Jig
Trawl (CV) 35% 38% 40% 41% 28% 28% 49% 43%

Trawl (CP) 1% 1% 0% 0% 1% 3% 18% 3%

Pot 40% 38% 37% 33% 46% 44% 3% 34%

Jig 4% 0% 0% 0% 2% 3% 0% 1%

30% A /

20% 1

Percent of Pacific Cod Catch
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10% A
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Counts of Catcher Vessels Targeting

Western GOA Pacific Cod

Gear —=— HAL —+ JIG -+ POT -+ TRW

Gear 2014 2015 2016 2017 2018 2019 2020 2021

HAL 1 1 2 2 4 1 0 0
404 Trawl 24 23 22 28 15 14 0 18
Pot 46 43 41 3B 18 15 0 15
Jig 31 6 7 5 10 11 0 2

20 +

104

Number of Unique Vessels Targeting Pacific Cod

2014 2015 2016 2017 2018 2019 2020 2021




. HAL CV < 50 feet . HAL CP

HAL CV »= 50 feet . Trawl CV (Non-RP) . Trawl CP

500

Metric Tons of Pacific Cod
I

4]
[=]
[=]

100 -

300 4

2021 Central GOA Pacific Cod Catch by Week and Sector

Jan-21

Trawl CV (RP) . Pot

. Jig

May-21 Jun-21

Feb-21 Mar-21 Apr-21

2021 Central GOA
Pacific Cod

HAL CV <50 feet
HAL CV >=50 feet
HAL CP

Trawl CV (Non-RP)
Trawl CV (RP)
Trawl CP

Pot

Jig

TOTAL

Trawl CV and CP directed fishing closed all year.

Jul-21

Aug-21

Sep-21

TAC (mt)

1,481
680
518

3,826
390
426

2,819
102

10,242

QOct-21

Catch

)
1,332
692
478
2,860
253
906
1,716
26
8,263

%

90%
102%
92%
75%
65%
213%
61%
25%
81%

Nov-21




Central GOA Pacific Cod Catch by Sector

—+— HAL CV <50 feet —+— HALCP Trawl CP —— Jig

HAL CV >=50 feet —»— Trawl CV —e- Pot

HAL CV < 50 feet 14% 14% 9% 13% 17% 14% 2% 16%
HAL CV >=50 feet 5% 3% 3% 3% 7% 7% 4% 8%
HAL CP 4% 4% 3% 7% 5% 3% 0% 6%
Trawl CV 42% 37% 30% 28% 30% 40% 75% 38%
Trawl CP 6% 4% 2% 4% 11% 10% 19% 11%
60% - Pot 280 37% 52% 44% 30% @ 26% 0% 21%
Jig 1% 1% 1% 0% 0% 1% 0% 0%

40%

Percent of Pacific Cod Catch

20% A

00/' T T T T T
’ 2016 2017 2018 2019 2020 2021

Sle 44
[3,]

2014 2



Counts of Catcher Vessels Targeting

Central GOA Pacific Cod

- HAL <50 -« HAL»>=50 — JIG —» POT TRW Sector 2014 2015 2016 2017
HAL <50
feet 52 53 44 43 23 28 0 30
HAL

60
>=50 feet 12 13 12 6 7 4 0 8
Trawl 47 35 28 23 1 2 2 3
Pot 41 53 63 57 15 14 0 16
Jig o 12 o0 1

Number of Unique Vessels Targeting Pacific Cod

2014 2015 2016 2017 2018 2019 2020 2021




* Majority of fleet is in 100%
coverage

* Small percentage in partial

coverage.
— BSAI Observer partial coverage in 2022f &2
* Hook-and-line: 19%
* Pot-no Tender: 17%
* Pot-Tender: 5.3%
* Trawl: 230%




GOA cod TACs

Specifications Western Central Eastern Total
ABC 7,285 14,474 2,284 24,043
State GHL 2,186 3,619 571 6,375
(%) 30% 25% 25% 25-30
Federal TAC 5,100 10,856 1,713 17,669
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